To use qualitative methods to explore audiotape evidence of unanticipated confusion between benign prostatic hyperplasia (BPH) and prostate cancer in using a videotape BPH treatment decision aid (DA).
S hared decision making between health care providers and patients has become widely advocated over the last decade, particularly for medical problems where the benefit/ risk ratio of treatment is uncertain, and patient values should influence choice. 1, 2 Patient decision aids (DAs), in multimedia and print formats, aim to inform patients about treatment alternatives. A Cochrane review showed beneficial effects of DAs on patient knowledge, and increases in realistic perceptions of probabilities of benefits/harms. [3] [4] [5] Central concerns in supporting informed shared decision making include providing accurate, balanced, complete, and accessible information and considering patients' personal values. However, this paradigm assumes a priori that patients uniformly accept information in DAs. Little in-depth study has investigated users' interpretations of the information presented in DAs, particularly among educationally and racially diverse audiences.
As part of a study of men's use and interpretation of information presented in a video DA for benign prostatic hyperplasia (BPH) treatment decision making, we performed semi-structured interviews using a ''think aloud'' technique. 6 During the study, a critical incident suggested the need to analyze interview transcripts to understand an unanticipated association being made between the subject of the DA, BPH, and prostate cancer. The incident was the observation that a participant made inferences about the relationship between BPH and prostate cancer that were contrary to information presented in the video:
Interviewer: ''Can you tell me why you would pick surgery?'' Participant: ''Because I would not want any of the infection to come back into my body. And if they can remove the whole thing and say that you are free of the disease, I would feel total like that.'' Later, the participant talked explicitly about cancer in relationship to information on surgically treating BPH. ''So he can burn off some of the tissues. But he is not really saying that he is eliminating the prostate cancer. He is just getting some [it] out of there, right?'' At the end of the interview, the interviewer dictated ''interviewer comments'' after the participant had left. An excerpt follows:
The interviewee's responses, I think, were very genuine . . . I do believe, however, that he was confused by much of the quantitative data . . . That was also clear in response to the presentation of the graphs . . . He clearly was confused most of the video between prostate cancer and BPH, even after I tried to distinguish the two for him.
This critical incident led us to systematically analyze the interview data to investigate the nature of patient associations between BPH and prostate cancer and the impact on interpreting the medical information presented in the DA.
METHODS
The overall objective of the Health Information for Patient Decision-Making project study was to examine how a racially and educationally diverse sample of men interprets and uses information in reaching informed decisions about BPH treat- 
Procedure
The study protocol was divided into 3 parts: (1) survey, (2) semi-structured interview while watching the video, and (3) postvideo debriefing. During part 2, men viewed the shared decision-making-BPH program (SDP-BPH) videotape, and were asked to ''think aloud'' about treatment decision making after defined segments for a semi-structured interview. Interviewers were matched with study participants by race and age ! 50. Ten male interviewers conducted 15 to 20 interviews a piece, each lasting between 2 and 3 hours. The interviews were tape-recorded, transcribed, and coded using QSR N5 qualitative analysis software. 13 Survey analyses were performed using SPSS, version 11.
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Stimulus Material
The 47 minute SDP-BPH was developed by the Foundation for Informed Medical Decision-Making/Health Dialog. Surveys have shown the program to be highly valued by patients and balanced in presenting the risks and benefits of treatment options. 7, 15, 16 A prior randomized clinical trial and a large prepost study found the SDP-BPH acceptable to both patients and family physicians. 17, 18 We used the verbatim script of the videotape to identify the language used to describe the relationship of BPH to cancer. Cancer is discussed in 2 places in the 43-page video script: (1) in the concluding remark of the introduction (p. 4), and (2) in the description of surgery (p. 22) . The text of each passage follows.
Remember: the ''B'' in BPH stands for benign which means that BPH is not cancer. BPH can be annoying, but it is not a lifethreatening condition. . . .
Throughout the tape, the benefits of treatment were always stated in terms of symptom relief. The cancer discussion in the surgery passage stated:
First, some men who are concerned about prostate cancer assume that surgically removing the prostate will prevent them from ever getting prostate cancer. However, in the prostate surgeries used most often for BPH, not all the prostate is removed, so the possibility of cancer remains. If you choose surgery for BPH, do it to reduce problems urinating, not to prevent cancer.
The source of all cancer information in the video was voice narration, sometimes reinforced with added text. The video patient testimonials did not mention cancer.
Interview Transcript Coding and Analyses
The issue of potential misinterpretation of information because of associating BPH and cancer had not occurred to us at the outset, and was not systematically assessed as part of the study design. To investigate the nature and extent of this association in the transcripts, the 2 principal coders (K.K.B., J.L.) used N5 software to code evidence of this association in the set of 188 transcripts of semi-structured interviews and interviewer debriefing notes. To check for errors of omission, coders performed a text search in N5 for the word ''cancer.'' These text passages were analyzed by the principal data analyst (C.P.) for preliminary characterization of themes. Draft thematic analysis was submitted to all authors and a consensus process was used to characterize the themes. Independent coding of text passages into the themes was performed by 2 authors (C.P., M.H.R.), with 100% agreement. The unit of analysis was the person. Coders noted where an individual expressed 2 different counterfactual ideas, but assigned a predominant category to represent the person. 
Survey Measures and Analysis
RESULTS
Recruitment of equal groups by race (white =53%) and education (no college =43%) was largely successful (n =188). Twenty men linked BPH and cancer together in their comments. Two of these discussed the 2 conditions in the context of new information gained by watching the video. For example, one said, ''I really thought some of the symptoms would have indicated that you did have prostate cancer. But then I seen that it wasn't true.'' Eighteen men remained in a sample of men who incorrectly associated BPH and cancer. The characteristics of this subsample (whom we call the persistent sub-sample), and the full sample (minus the 18) are described in Table 1 . Thematic analysis identified 3 categories of statements indicating association of BPH and cancer: (1) equates BPH with cancer, (2) talks about BPH surgery as treating cancer, and (3) suggests that BPH leads to cancer. One participant who discussed cancer in the context of BPH surgery also indicated that surgery prevents cancer. ''My percentage for . . . not getting cancer would be better if I had the surgery.'' However, his predominant discussion was about the purpose of surgery being to treat cancer. Several men mentioned that the media and experiences of friends or relatives with cancer contributed to their concerns about BPH. Several mentioned that they had relatives who had died or suffered from prostate cancer. Table  2 shows the frequency of themes among the 18 participants making spontaneous comments about cancer associations with BPH.
As the men who explicitly discussed BPH and cancer did so spontaneously, we explored the presence of similar understandings in the whole sample by means of the cancer-specific items in the BPH knowledge survey. Among all the knowledge items, 2 of the 3 cancer-specific knowledge items were the most frequently missed questions on the knowledge test following the video. To explore the impact of the video on preexisting beliefs, we analyzed each of the items by rates of concordant and discordant pairs of responses to each of the 3 items before and after the video. Table 3 shows that before viewing the videotape, two thirds of the sample thought that men with BPH have a higher risk of cancer. This is consistent with the idea that BPH leads to cancer.
Mean overall knowledge scores increased by 25%, from 6.1 to 10.4. The noncancer items included BPH treatment, side effects, and physiologic information. 6 
DISCUSSION
The survey and qualitative data, taken together, suggest that a substantial proportion of the men (67%) came to the DA believing that BPH and cancer were associated and continued to believe so even after reviewing the videotape. Among the spontaneous comments about associations between BPH and cancer, most showed a general lumping of BPH with cancer, or an assumption that the purpose of BPH surgery was to remove cancer. These misperceptions may have influenced their interpretation of the DA and their thinking about treatment decisions. For some, it appeared that new information in the video was incorporated into conceptual schemas based on the idea that any abnormal cells would lead to cancer. BPH, in this interpretive framework, was the beginning of cancer, in spite of statements by the narrator of the video explicitly to the contrary. Men may have heard the information in the videotape 
N (%) Examples
Equates prostate cancer with BPH 10 (56) ''This benign prostatic hyperplasia, I never heard them say it's not cancer. It is cancer.'' '' . . . to control the system of prostate cancer . . . . if it's any infection the medicine can cure it before you go to surgery.'' ''I wish they would have went in to more of the procedures, like the freezing and the radiation pellets that they put in . . . '' '' . . . infection for cancer in the penis.'' '' . . . PSA or some other kind of index of prostate health . . . the rectal exam thing . . . I suspect that it is related.'' ''I feel that it gives me more insight as to prostate cancer and treatments, side effects.'' Surgery is to remove cancer 4 (22) ''If it wasn't cancerous, then I wouldn't choose surgery.'' ''I choose it over death. It would be better to have it to rid oneself of it, of cancer if it is a cancerous tumor.'' ''So when I said they took it out then you wouldn't be able to get cancer. So now they say that they don't take it all.'' ''One of the first things we begun thinking about is cancer . . . try the medication . . . once the surgery, it's not gonna get any better no matter what.'' BPH leads to cancer 4 (22) ''if you don't do anything to it, you could get cancer.'' ''I have learned if you don't treat . . . there is a better possibility of cancer starting in the prostate.'' '' . . . even though the term is benign hyperplasia . . . nonetheless the real concern underlying this is the big C, that's cancer . . . maybe it's going to happen here later on.'' ''Some people like myself didn't know nothing about it . . . Just that it leads to cancer or something.'' BPH, benign prostatic hyperplasia.
about BPH not being precancerous, but not believed it. Alternatively, they may have forgotten or been unable to absorb the information because it was hard to incorporate into their schemas.
As discussed previously, the DA was modestly successful, overall, at improving knowledge, and in conveying that the purpose of treating BPH was symptom relief, not cancer prevention. 11 Neither level of education nor race was associated with the increase in general or cancer-specific knowledge gain. The effect of prior beliefs, and public awareness of prostate cancer may influence what men hear, even in a lengthy video. For instance, 64% of men still believed, postvideo, that BPH increases the risk of prostate cancer. Interestingly, significantly fewer men with a prior prostate diagnosis were in the persistent subsample. Quite possibly, men who previously saw their physicians for prostate problems gained knowledge effectively in those discussions. For men just learning about BPH, many may resist messages that counter their personal theories of causation. This is consistent with previous findings that the perceived personal risk for getting cancer is widely exaggerated. [22] [23] [24] High levels of patient satisfaction with DAs and enthusiasm for shared decision making should not mask the potential for such resistance to and/or misinterpretation of information presented. Of note, subjects had more time for viewing and reviewing information in this study than would be possible in most clinical settings. This worked in favor of our participants' absorbing the information presented. Under normal use of the DA in practice, the rates of misunderstanding may be higher, particularly as the presence of a pretest may have cued men that they would be tested again. The video was designed to explain BPH and describe treatment choices. For some, it appeared that strongly held beliefs about a natural progression of disease from any abnormal cell to cancer might be resistant to change through information alone. Persistent misconception is common in contemporary scientific teaching. A growing field of discipline-based science research is assessing student scientific misconceptions in order to develop formative diagnostic assessment tools to identify and address them directly. 25, 26 Further research should explore ways to address common disease-specific and general etiologic misconceptions, and develop ways to address them successfully.
While the high increase in overall knowledge was consistent with previous findings in DA research, [4] [5] [6] our results suggest that clinicians should not assume that patients accept or remember everything they hear or read in a DA. Clinicians who use DAs should check patient understanding and interpretation of information before discussing treatment or screening preferences. For using this particular DA, the potential need for clarification is probably best pursued by alert clinicians at the very outset of the treatment discussion. It may be important to review what the patient thinks can be accomplished by treatment. It should be assessed with an explicit question about the patient's understanding of how treatment might affect the chance of getting prostate cancer. The implication for DA design, in general, is to pay attention in the design process to known areas of potential misconceptions. Raising the sensitivity of DA designers to this area may increase the extent to which DAs can address patients' concerns as well as providing the evidence necessary to make an informed decision.
Supported in part by an AHRQ R01 grant (HS10608), ''Information Interpretation in Patient Decision Support'' (Holmes-Rovner, PI). Celia E. Wills is the recipient of a NIMH (K08) Award (MH01721) on treatment decision-making of depressed primary care patients. 
